A 72-year-old womanwas admitted for recurrent episodes of encephalopathy. Laboratory data showedmild liver dysfunction and hyperammonemia, while she had neither anemia nor splenomegaly. The dilated inferior mesenteric vein (IMV) was opacified retrogradely from the superior mesenteric vein by superior mesenteric arteriography, and IMVwas found to connect with the inferior vena cava (IVC) through a torturous shunt. Noobstruction of the extrahepatic portal vein or hepatic vein was observed by arteriography. Histological evaluation of the liver biopsy indicated remarkable fatty change without cirrhosis. Finally, we diagnosed this case as extrahepatic portosystemic venous shunt without portal hypertension.
Introduction
Intrahepatic microscopic portosystemic venous shunt is sometimes observed in liver cirrhosis (1-3), however, intrahepatic macroscopic shunt has been rarely reported since the first description by Raskin et al (4) . Excluding traumatic causes, the extensive intrahepatic portosystemic shunt is thought to originate either from congenital vascular malformation or as a result of massive necrosis postnatally induced by factors such as viral infection or hepatotoxic substances (2, 5) . On the other hand, extrahepatic collateral veins are frequently observed in portal hypertension such as in liver cirrhosis or idiopathic portal hypertension. In cases without portal hypertension, extrahepatic portosystemic venous shunt is extremely rare. To the best of our knowledge, only 8 cases have been described in the world literature (6) (7) (8) (9) (10) (11) (12) (13) . Here, we report a rare case of extrahepatic portosystemic venous shunt without portal hypertension.
Case Report
A 72-year-old woman had been in good health except for spondylosis until November 1992, when she experienced an episode of abnormal behavior and disorientation persisting for 1 or 2 days. Similar episodes occurred at half year intervals and the patient' s family consulted our hospital, KamoHospital, and the patient was admitted on October 21, 1993. Although the patient underwent an operation for intraocular lens implantation for a cataract at age 70, she had no past history of abdominal trauma, diseases or operations. Nobody in her family had either hepatic, neurological or metabolic disease. The patient never smoked and seldom drank alcoholic beverages. She had no history of drug abuse.
The patient's height was 141.5 cm andher weight was 58 kg. Body temperature on admission was 37. 1°C and blood pressure was 134/94 mmHg.She was well nourished, overweight and did not appear to be suffering from any chronic disease. Although the patient's consciousness was alert, she responded slowly to questions and commands. On physical examination, her skin was free of eruption, anomalouspigmentation or spider angiomas, but palmar erythema was observed. The bulbar conjunctiva showed no icterus and the palpebral conjunctiva showed no anemia. The chest was clear to percussion and auscultation. The liver and spleen were not palpable. There was no tenderness over the abdomen. (Fig. 1) . The density of parenchyma of the liver was indicated much lower than that of blood vessels. Splenomegaly and ascites were not detected, Figure 1 . Abdominal CT shows extreme fatty infiltration of the liver with slight hepatomegaly. Splenomegaly and ascites are not observed. and the remainder was not remarkable.
Conservative treatment such as oral administration of lactulose (45 ml per day) and infusion of branched-chain amino acid enriched solution (500 ml per day) diminished the ammonia level to 124 jag/dl, whereas the patient was free from mental disturbance. She was discharged on November 1 1, 1993. The patient's ammonialevel has never decreased to less than 100 jug/dl in spite of anti-hyperammonemiatherapy such as oral administration of lactulose (45 ml per day) and kanamycin sulfate (1.5 g per day) since then. However, she sometimes experiences mental disturbances. The patient was admitted on October 1 8, 1995 forthe second time, because of recurrent symptomssuch as anomalous behavior, drowsiness and disorientation. Her physical findings and laboratory data were also the same as on the first admission. Arteriography of the abdomen was performed and revealed the following findings. Celiac arteriography showed no abnormal finding, and the venous phase of splenic arteriography also showed normal splenic and portal veins. The venous phase of a superior mesenteric arteriography revealed that a dilated, 10 mmin diameter, inferior mesenteric vein (IMV)was opacified retrogradely from the superior mesenteric vein, and that the IMVconnected with the inferior vena cava (IVC) through a torturous shunt (Figs. 2 A, B) . Pressure of portal vein was not examined.
Ultrasound-guided fine needle biopsy of the liver was performed and the specimens indicated considerable fatty change of large and small droplet type in the lobule. Mild lymphocytic infiltration were shownat the portal area, however, there was no evidence of liver cirrhosis. Histologically, the present case was diagnosed as fatty liver. Idiopathic portal hypertension was excluded as follows; neither splenomegaly nor anemia was observed clinically, or no histological finding such as fibrosis with narrowing of portal veins was recognized in the patient. Finally, we diagnosed the case as extrahepatic portosystemic venous (IMV-IVC) shunt without portal hypertension such as in liver cirrhosis or idiopathic portal hypertension. In order to manageserum ammoniaand to diminish the symptoms, we recommendedthat the patient undergo an operation for shunt ligation, however, she rejected the surgical treatment. She was discharged on November 10, 1995. The patient remains alive and is treated with 100 g of high branchedchain amino acid diet, oral administration of 45 ml of lactulose and 1.5 g ofkanamycin sulfate per day. She was well for six months after discharge, but hyperammonemia sometimes still occurs.
Discussion
In an early stage of embryological development, the right subcardinal vein becomes a part of the hepatic segment of the inferior vena cava, and the vitelline vein devides to the vitelline sinusoids, which become the intrahepatic portal vein branches and the hepatic veins (14) . intrahepatic shunt as congenital origin based on persistence of portions of the omphalomesentericvenous system. Onthe other hand, Kozuka et al considered the abnormal shunt to be acquired because microscopic examination showed both the muscular layer and the elastic lamellae to disappear abruptly from the wall of the shunt (5). It is still obscure whether intrahepatic portosystemic venous shunt is congenital or acquired.
Extrahepatic portosystemic venous shunt without portal hypertension or abdominal trauma is extremely rare, only 9 cases (including the present one) have been reported since Kerlan et al (6) first described it in 1982. Including the cases with liver cirrhosis or idiopathic portal hypertension morecases were added, but it is difficult to distinguish extrahepatic portosystemic shunt from the collateral pathway calised by portal hypertension. Moreover, the shunt caused by trauma is apparently different from the other, non-portal hypertensive non-traumatic, portosystemic venous shunt from the viewpoint of etiology. For our review, we excluded reports with cirrhosis, idiopathic portal hypertension or a past history of trauma here.
The male to female ratio in the patients of extrahepatic portosystemic shunt without portal hypertension was 1 :8, fe-male predominant, and the meanage was 62 years old. Personality changes or abnormalmental status as chief complaints were present in 8 cases. Serum ammonialevels increased in all 9 cases and the mean level was 193 |ig/dl. Arteriography disclosed the shunt of 2 splenorenal cases, one portorenal, one splenocaval, one gastrorenal-splenorenal, and 4 mesenteric vein-inferior vena cava. In eight of nine reported cases, the operation of shunt ligation was performed and then encephalopathy disappeared. In the remaining case, the present case, conservative therapy was chosen by the patient, however, hyperammonemia occasionally occurs in spite of the medication. To manage hyperammonemia,surgical ligation of the shunt is considered to be the best managementfor the extrahepatic portosystemic shunt without portal hypertension. As in intrahepatic portosystemic venous shunt, two etiologies are possible in extrahepatic portosystemic shunt, congenital or acquired. If extrahepatic portosystemic venous shunt is congenital, one question arises as in cases of intrahepatic shunt; why do the patients grow up without encephalopathy until an older age? The proposition is generally accepted that the aging brain might be less tolerant to ammonia or to other toxic metabolites (4, 6, 7). However, Voorhees et al (15) reported that hepatic encephalopathy was manifested at a younger age y.o.) in 16 cases of surgical portocaval shunt for portal hypertension in childhood. Most of these cases demonstrated elevation of the serum ammonialevel. That is, hyperammonemia induced encephalopathy regardless of age. Nakasaki et al (16) reported that production of ammoniawas suppressed in the intestine as homeostasis in a case of congenital absence of the portal vein. They investigated the patient' s intestinal bacterial flora, and discovered distinct differences from the normal flora with respect to both varieties and numbers of the intestinal flora. If the samemechanismexists in extrahepatic portosystemic shunt, it is not surprising that encephalopathy would not present until advanced age. It was suggested that homeostatic control of production of ammonia might be gradually disordered with increasing age. In the present case the patient had had no prior history of abdominal disease, trauma or operation until admission, therefore the cause of extrahepatic portosystemic venous shunt was thought to be congenital. Anatomically venular anastomoses frequently exist in the reported locations (17), however, macroscopic shunt was rarely described. In two previous reports (6, 7) of extrahepatic shunt, anastomoses histologically consisted of normal structure of the vein, that is, the anastomoses were congenital. Therefore, we speculate that some acquired changes might affect the congenital microscopic venular anastomoses, and that gradual enlargement of the venule might become the functional shunt. It is still obscure whether extrahepatic portosystemic venous shunt is congenital or not, thus further investigation is necessary.
